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ABSTRACT * " * . * 

Forty-eight sixth'^grade students were studied' to' ' 
deteraine their response to selected coapressions cf the narration of 
an instructional sound action picthre. A 4:10 color file with a 158 
vpa recorded . narration vas shown lat 25, 33-1/3 and 50 percent 
jcoapression rates; perforaance tfae and quality were aeasured 
iaaediately and° afte^ 12-day intervals. It was* found that coapression 
of up to 30 percent did not significantly effect perforaance quality, 
but had a signifitihntly negative; effect on perforaance tiae in ;feaale 
students land thQse of low percepltaal speed. Both sex and level of 
perceptual speed ability were hel^d to be patent predictor's of poorer 
quality and slower work in instruction via coapressed sound notion 
pictures. A coapression rate of J 25 t>ercent was held least effective 
for f eaales and nost effective for sales; a 33-1/3 percent rate, 
least effective for those of Itfw perceptual ability and apst 
effective for those of high perceptual ability. (SK) 
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IntrocKiction ' . . * • . 

, , ^ - . _^ 

Interest m increasing the efficiency of instruct ion by reducing tijii<=^- 

to-solution in learning tasks is of lon'g s-tandinf;. One promising technique 

of continued i/i'tm^est for -reducii.g both stiiraftius and resix)nse ti^ne without 

a significant rediiction in acquisition is comprtisaed speech. Defined as 

a met :age in which the-wor^d rate has beenr Increased without distortion in 

vocal pitch, speech comprer^sions of up to 50 percent have been shown to 

result' in no significant decrease in student's ability to canprehend 

(Nelson, 1948; Harvjood, 1955? -Fairbanks, Guttman and Micron, 1957). 

• ^ * ^ .' 

It has- been reported that visuals such as print, pictures or slides 
used in conjunction with compressed speech increased cornprehenaion (Woodcock 
and- Clark, 1968 and 1969; Watts, 1959^ Sruland, 7.970; Parker, 1970; Benz, '. 
1971); however^ in jrany cases the difference was not significant when canpared 
with ^ a normal speech presentation rate (Jester* 1966; Lpper, 1967; ^dearton, 
1969; Boyle, 1969). ■ / . 

Loper (1957) studied the effect of time ,canpres6ion upon conprehension 
and retention of a iconographically augiiiented* televisec> lecture. Loper 
r^poi^ted tnat compienenaxon was an ihye^e function, but only when the 
message 'was presented without visual augmentation. 

Woodcock (1969) sumnvarized a series of studies^^p^ducted at the 
Institute of Mental Retardation and Intellectual De' 'elopinent at Geor^e^" 
Peabody College and concluded with six recormendations concerning the 
applica.tion of conip*ressed speech in the classroom: among them, that listening 
plus vrewing slides is a more effective and efficient medium for ^earning than 
listening alone. 

Ahderiron (1969), Perry (1970) ^d Benz (1971) all studied the effect' 
of. tape-slide upon presentations at differing mtes of speed. The results 
re\^alcd no significant difference in comprehension at the hi^^Jier rates of 
speed. However, in- Benz' study the one-half compression aural-visual 

. versJion was nearly as effective as the normal rate aural-bnly presentation. 

; Parker's (1970) and Bruland's (1970) studies found that a printed page 
accompanying an aural presentation V7as superior to listening only at 
conpressed rates. ^ . ' ' 



Baker (1971) .studied the effects of differing speed of videg feedback 

♦ • > * • 

(nonnal and slow) and levels of « j^rceptual speed on psychonotor .performance. * 
Results ind^catecJ tliat students scorinf^ high' on a. perceptual speed test 
performed sirjiificantly, better than students with Ic*; scores. No sij^ni- 
ficant difference was found* between the video treatments.. 

Parker (1971) investigated the degree to which college students could: 
recall dnfoiiivition presented in uiicompressed and compressed (ten percent, 
i7h percent and 16 2/3. p^rcentT versions 'of a iSnin film. "Pai^Rer included 
"Oiat the selected rates of audio and visual conpression had little or no 
effect ugon infcmation re^:alled. 

Parker recbninended that further studies be conducted concerning the 
effects of higher rates of sound motion picture conpression on affective and 
ps^'chomotor performance! , ^ . 

' Mori and Tadcmg (1973) studied the effect of abnormal speed motion 
pictures- (high and low speeds) upon children estimating "the time of a falling 
body. The results *indi(±ated that the child's estiination of the. tiine did not 
depend. Upon the film speedy but upon S's perception of the velocity of 
.vit-Lral phenori^na in h.is daily oxp*^*T -"^ • 

Problem ' ' 

The literature tevievi suggests that 50 percent speech compression i.s 
the upper lijrdt which can be comprehended by subjects without piaor training 
and that visually augrnented compression? less than 16 . 5 percent yield no 
significant differences in performance. Remaining uninvestigated are audio/ 
visual compr'essions in excess of 16.5 percent. The spread of cdfipressions 
to b^ investigated in this study was therefore selected as 0, 25,. 33 1/3, and 
50 percent. " • 

The literature fuartl^ier' suggests two dependent measures of psychomotor 
.performance: quality .and time-to-solution anc^ suggests that soma differences- 
might be attr5±)Utable to sex and perceptual speed ability. No measures of 
attitudinal e:"fects were planned. ' . 

. Although the investigators originally chose television messages for ^ 
compression the present state of the art precluded f eas^le compressions and 
sound iriot ion picture film was selected as more workable. However*, the 
results of this study might tentatively be generalized to televised instruction. 
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Hypotheses . , , 

^ !• Tliere* fi^re iio significcint diffei\?nces amonf. ijrirr^ediate pcrfomu^.ce- ^ 
qitility scores of ^ Ss exp>o5ed to selected coirpressions of an instructional . _ 

sound notion picture. 

2. There are no significant 'differences .amonf; iinrnediate perfoHnance-time 
scores of Ss exposed to selected conptessions of an insti^ctional pound motion 
picture. . ' ^ ' • " ' 

3. There are no significc-in^ differences anpng delayed performance- • 
quality scores, of Cs exposed to selected poiiprdssiona or i^i instmctional scsund 
motioit pict-ure. : . ' • 

• U. There are no significeint differences among 12-day delayed performance- 
tiiTie scores of Ss exposed to selected coinpressions of an nstructional sound 
motion picture . ' . , . \ ■ 

i 

Design • . # ' 

.4 . . ■ 

■ Design was U (film compressions: 0, 25, 33 1/3, 50 percent) by 2 

(perceptual speed ability) by 2 (sex). Analysis was by three-way ANOVA for 

each.depeiiCieriC measure of immediate ajid 1 2-d^y^elayed performance*. 

Experimental Task? . ; , . - ■ . • - - 

After exposure to treatment, Ss were asked to build a siiiple wood boat 
following film instructions and; procedures usijig materials and topis provided. 

Subjects ' / ^ ' . . 

Forty-eight sixth grade pupils we3?e selected from two classes in an 
elementary ^ school chosen because of on-site availability , of an ap^^priate wood- 
V7orkin/3 shop, and a curriculuiri that provided no industrial arts activities at 
the elementaiy level. ^ ■ 

Materials . " , " 

A^four^minute and- ten second Super 8iTim color film demonstrating tools, ^ 
materials and procedures for producing a simple wood boat wa£j produced and 
edited to synchronize with a 158 word per minute recorded narration. The master 
audio tape was conpressed to rates of ,25', 33 1/3, and 50 percent at the Center for. 
Rate Controlled Reco3;x3inp,5 , University of Louisville. By varying the ratio of 
projector to camera speed, comparable compressions of the film were made by 
rephotogrSphy frcm a rear screen. Unconpressed fi]jn was then rephotographed to"' 
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insure unifom film qualify across all treatnnents. So\^ and picture were 
symcd during presentation by a parallel line 'switch linking player- and prxajector. ' 

Pi^edures 

French's Identical Pictu re, P-3 was admiiiisteredP to all members of the two 
sixth grade classtfe and middle scoring Ss delted. The remainder were grouped by 
sex and perceptual speed ability for 'random assignment to treatment. Ss reported 
to the viewing room in groups of U where stimulus was administered via a rear 
screen* projector with iridividually volume «yDntrolled earphones from a -fepe -player. 
A brief , in trcKjluctory filfti clip corresponding to the treatment film was shown to 
"the group to reduce confusion (Ss in a pilot" study -Giought the cqnpressad trfeat- 
ment Wc.s a technical, malfunction) and allow adjustments in earphones. Aft'er 
treatment, Ss *7ere guided to the workshop, assigned. a 'Station isolated from other 
Ss by a partition and set to work. Raters recorded perforroance quality on an 
illustrated check sheet* corresponding to the film' s-procedural content and 
recorded time-to-solution in minutes and seconds. After finishing, each S was 
praised for his effort, asked not to discuss if with his peers, told he could 
'pick up his boat after school and returned to his classrocm to resume normal 
a:ctivity. .. * . ' 

Results . ' 

Three-way ANOVA was conputed for immediate and. 12-day delayed scores on both 
dependent measures: perfonnance-qiiality and performance-time. 

No significant main effects *were detected for -immediate measures of perfonnance- 
quality (Table 1) . . iiypothesis 1 was therefore accepted. ' * 

Significant differences (.05) were recorded foi' immediate performance-time 
scores by compression (A), perceptual speed ability (B), and sex (C): (Table 2). 
PJji'pothesis 2 was therefore rejected. . ' • ^ 

Duncan's New Multiple Raj;^ge Test (Table 3) isolated the ^ percent conpression 
as the significant source of variance among treatments. 

Differences in porformance-time by perceptiial speed ability (Figure 1) 
-favored Ss of high perceptual speed ability. At 50 percent coirpression, performance- 
time for all Ss incr-eased; for Ss of high perceptual speed ability Jipwever, the * 
incrcoise only sl.ightly exceeds the scores for the zero compression treatment. 
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Hi£»i3.y, sifjjiificant (.til> differencos dn 12-day delayed scores by perceptual 
speed ability (B) and s^cx (C) for both dependent measures are reported in Tables 
U and 5. Hypotheses 3 'and U v^re themfore" rejected. • • 

As can be seen from Figures 2, 3, U, 5 ^d 6, differences on both delayed 
dependent measures generally favored male Ss and Ss of high percseptual speed ability. 

^fo significant differences in mean perfonnance-quality or performance-tijne 
by expression (A) were identified for eithef' delayed .dependent measure. 
^ -Thpec- si^if leant C..Q1,. .05, .05 respectively) interactions were identified as ; 
^ conpression (A) x perceptuc^l speed ability (B), perceptual speed ability (B) x sex 
(C), and A X B X C for delayed measures of perfomance-quality (T^le U).* 

Examined gmphically, the A x B interaction (Figure 2) is characterized by a 
rever^l of perforroance-quality of Ss of high and low perceptual spefed ability. 
Ss of low perceptual spesed ability outperformed high perceptual speed ability Ss ' 
at the zero compression level, fell markedly lower at the 25 and 33 1/3 percent 
coirpr^ssion levfel and recovered at the 50 percent level. _ Perf onnance of high 
perceptual speed ■ abilitys^s wafe in marked opposition. 

The ax C interaction (Figure 3) displays a somewl-iat • similar pattern." Male 
Ss performance was best at the 25 percent compression while female Ss was poorest. 
In. contrast, male Ss performance was v/eakest at the 33 1/3 compression level vmile 
female Ss was strongest. • 

The A X B X C interaction is better understood when previous figures are 
conpared to a display, of male and female performance-quality by perceptual ^-Jpeed _ 
ability (Figure 60. The dam,inarice of irale Ss and Ss of high perceptual lav^l is . 
*■ clearly seen. A study of all l?elevant figures reveals the vigor of all three in- 
dependent variables and hence the interaction affecting delayed performance- 
quality. . ♦ ' ' . ' * 

Discussion - ' ■ 

Significant differences in mean performance-qiiality and performance-time , 
scores generally favored males and Ss of high perceptual speed' ability. Such a 
finding ikght have been predicted from implications in the. literature reviewed. ^ 
■ Wha-^ is noteworthy here is tlie overall consistency of the differences and their 
potJ^cy as demonstrated by the 12-day delayed measures-. 
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The significant negative effect of 50 percent conpression of film on 
ijirvediate pei^onience-tijic could, in Isolation, "^suggest that such a higl) 
conpress.toh rate had no instructional utility.- However, the lack of significant 
differences attributiible to compression aft' i 12-day delay suggests that a SO 
percent caiipression of instructional notic* . i.ct"ures oould have practical 
instruptionatl' applications. Certainly, these data cannot be taken, as establishing 
the upper, lindt for practical instructional film compression. « 
- — Ihe data, presented in figure~l suggests to these investigators lJiiat Ss"7nay^ 
have been attenpting to model their vK>rk rate after the rate of film presentation. 
.Thus ijTimediate perfomvance-time tends, to reduce as instructional time reduces 
frcSn 0 through 33 1/3 percent. This pattern does not persist after the 12-d4y* 
^lay suggesting that after the initial attempt, learners ret-um on succeeding 
attenpts to a work ra^ie based upon individual habit. This hypothesis could 
be tested directly once base line Work rates were established for a population^ 

"An extension of this hypothesis would sugglfet "Giat the differences observed 
in this experiment (txDuld be -attributed more to the effects of artificially induced 
work rates than to the ability of Ss to comi#>ehend the .instructional message. A , 
design in which cognitive measures were ^taken in conjunction with measures of 
•pjsychanotor. perfomance might anther tliat question. ' . ' 

The loss in treatment effect vigor at' the 50 percent cbnpression over time 
can possibly be explained by the tendency .'^or learners who are unsuc<^essful in a 
task to covertly rehearse and replicate for some time after the experience. Although 
S& did not. know a delayed measure was scheduled -"hey w^re ready when the time came, 
thus while all Ss reduced their performance- time, those at tlie 50 percent 
ccnpression group reduced overall, time by half (Figures 1 and 4). 

In oontrasjt, performance-quality among the 50 percent group remained 

• • *> 

substantially the same while 'quality among the 25 and 33 1/3 group inproved. 

. This contradiction suggests a potential hazard in the use of conpressed 
motion pictures foi' instruction: learners may infer that when instniction is 
presented at an unusually rapid rate the mjor criterion for evaluation will bfe 
performance-time rather than performanqe-quality. Thus, although it should haVe been 
possible for low scoring Ss under the 50 percent condition to improve the quality 

t 

of their work via covert rehearsal and ^plication, *they»<:hose instead to ' 
irrprove their rate oi work. This hypothesis has' important implications for ^ 
instructional presentations in all modalities and deserves further study. , 
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Conclusions 

1. Instructional sound motion pict-urcs can be compressed at nates " 
not in excess of 50 percent without significantly affecting perfomance- ^ 
quality in a psychanotpr task. ' ' 

■2, Instructional sound motion pictures caipress^Gd at TT rate o^ 50 
percent have a significantly negative effect upon perfonrtShce-tijne in 
a psychomotor ta^ attoipted iinik^diately following treatmen-^and_exert 
a greater effect upon females than males and Ss of low perceptual speed 
than high perceptual speed. 

3 . ITie negative treatment effect- of 50 percent conpressions on 
performance-tline is not significantly maintained a^ber a 12-day delay. 

U.' Both sex and level of perceptual speed ability are potent 
predictors of ijjrmediate and delayed perfomtartce in a psychomotor task 
atteirpt^d followijig instructi^sn via conpnessed sound motion pictures; 
females,, and Ss of Ic^z -perceptu^i speed ability reliably perfom poorer 
quality and slower work than mailes and Ss of high perceptual spe^ 
ability. , / 

5. An instructional sound rnfytion pictijr^ CCTnpre'ssed aX the rate of 
2b percent appeajrs to be the least effective ccupression among those 
tested for mairj^afning perfonnance-quality among females and* the most 
effective for males..' All other cdipressions tested* seem equally effective. 

6, • An instructional sound motion picture oppressed at the rate of . 
33 1/3 percent appears to bo the least effective d:»npress ion among those 
tested for maintaining perfonrance-quality airong Ss of low perceptual 
speed ability and the most effectiv^ for.Ss of high perceptual speed ^ ' 
ability. All other compressions tested seerrij equally effective. 



TABLE 1 

. \;'- - ^ • • 

' SUMHARY^ANOVS 
IMMEDIATE PERFOFMANC£-QUALITY 

" ' i . i "--^ : . . : I 



Sowafce 


m " 

(r 




SS\ 


4 

df 


. MS ^ 


F 


A Conpression 






17.73 


3 

t* 


5.91. 


1.27 


B Perception Levi.^ 






2.52 


1' 


2.52 


..5M 


C Sex . • ' 






.18 


\ 1 


* .18 


.OU . 


A X B 






7.56 


3 


; .'2-. 52 


• > 


' A X C 






■1.57. 


3 


■ .52 


- .11 


B X C 








i 


2.53 


.5U 


A X B X C 




/ 




3 " 


1.52 


.32 


S/ABC 




1U9.33 


32 


H.67 

* 




Total 




'.IBS'. 98 








Crife^cal Values 


.p5 




.01 








1 8 32 df 


M.16 




7.53 








3.8 32 'df 


2.90 




U.M7 




• r 


• 



I 



10 



TABLE 2 



-• - SUM M ARY ^NQVAr 



IMMEDIATE PERFORMANCE TIME 



*' \ 1_ 


SS 


— 

df 


MS 






A Conppessions 


28.60 


3 


, 9.&S 


2.90 *- 


ci- 


B Perceptual Level 


' 13.79 

1 ■ * 


^1 ' 


13. 79- 


'^.as * 




C Sex 
A X B 

• 


^ * - 


1 

- 3 


.a7.73 

* • 

2.28 


5.37-* 
^" • .69 


• 


A X C 


• \ io;o9; 


3 


3.35 


,1.02 




R y r . / 


\ 1.86 


1 


1.82 ' 


-.S5 . 




A X B X C 


\ .97 


' 3 


.32 


.10 




S/ABC 






\ a. 30 

♦ 






Total 

\, i 


185.30 • 








• 


Critical Values 


.05 * .01 


0 








1 e 32 df 
3 8 32 


t^.16 . 7.53 . 
^90* 











ERIC 



BEST art 



•TABLE 3 





■ $5% 


^2 


3.U0' 
• * 






•3 










3.78 


1 


50% 




5.29 



DUNCAN'S NEl^ h^JLTIPll: RANGE TEST * 
DIFFERINCES AM0N(^<^^5iAIMEN^ GROljf-' 
' • .WEAN PE2^^f™:E-TIME' ' 



=4= 










— *■ 








\ - 

\ 


^2 




* 

* 


■ ^1 


* 


• 



* signif^-can"/ at the . CTB level' 



7 



'•/ 



.38 
.34 



1.S9* 
i.8^5* 
1.51* " 



ERIC 



TABLE M 



SUMMARY mONk 
DELAYED PERFORMANCE-QUALITY 





Source 

• 


SS 


df- 


MS 


F 



A Ccanpi?ession 




• 10. uo 


3 


B Perceptual Level 




17.52 


1 


C Sex 


* 


22.69 


1" 


Ax B 




33.89 


w 


A X C 




15.72 


3 


B X C 




• 9.19 


1 


A X B X C 




20.24 


?• 


S/ABC 




71.33 


32 


Total 


1. ... 


200.98 


47 



1.556 
7.856** 

10.175** 
5.067** 
2.-a50 \ 
4.121* 

. 3.027* 



Critical Values 
1 £ 32 df 
3 8 32 df 



.05 *' 
4.16 
2.90 



^01 ** 
7.53 
4.47 

ft 



TABLE 5 

SUMMARY ANOVA 
12-DAY DELAYED PERFORMANCE-TIME 



5^ COFY wMUffltt 



Source' 



X 



A Compassion 
B P^ifoeptual Level 
C 

A X B, 
A X C 
B X C 
■*A X B X C 
. S/ABC 



Total" ' U2.93 U7 



ss 


df ' 


^ . M 


V 


2.76 ■ 


. 3 


.92 


1.87 


7.23 


1 


^ 7.23 


1»4.76** 


11.62' 


1 


11.62 • 


23.71*A 


2.07 


3 


.69 


l.Hl 


.83 


3 


.28 


.57 


.05 


^1 : 


*-os ■ 

• * 


'.10' . 


2.63 


3 


.88 


X. 80 . 


15.74 


32 


.49 





Critical Values .05 . .01 
^ 1 S 32 df U.16 7.53 

3 £*-$2 df 2.09 U.47 



/ 



14. 





* 

/ 
f 














Kb 




t 








6.5Q 


\ ^ ■ 






* 


6.25 










6.oa 










5.75 








1 


5.50 








4 ■ 


5.25 


* 






» 


5.00 










H.75 






/ 


* 

- 


U.50 








* 


4.25 










4.00 








High 


3.75 




t 




'Ability 


3.50 










3.25 










3.00 










2.75 


h 









25 33 ^ 

Conp.ression 



50- 



Figura 1. Immediate Perfonnanpe Tiine by Conpression apd- 
Perceptual Speed Ability 
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Figure 3. 12-Day Delayed Performance Quality by Compression 
and Sex. • - 



BEST COPX AVMU 



. <7 




25 33 

Conpression 



50 



Figure 4. 12-Day Delayed Perfonnanee Time by Canpression . 
and Pcii?ceptual Speed Ability. 
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Figija?e 5. 12-Day DSlayecl Perfofnnance-Tiine Coipression 
and Sex. i ' 



lift 



V 



I "■ 



10.50 


• 


• 








10.25 










t 


T n * nn 
XU. UU 




\ TO no 






■ 


9.75 








> 




' 9. .50 








f 




7.25 


« 


* ' \ 








9.00 




A 








8.75 












8.50 










i 


8^.25 








Boys 




8.00 


8.00 - 






-8.00 




7.75 










> 


7.50 








^ 7.50 




7.25 












7.00 












6.75 










f 


6.-50 




4 








6'. 25 










9 


6.00 













High Low 
Perceptual Level 



Figure 6, ' 12-Day Delayed Perfonnance-Quality by Perceptual 
Speed Ability and Sex. 
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